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SVENSKA SKIFFEROLJEAKTIEBOLAGET , 0REBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains.. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components , and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m of oil, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock ]J2, on which is overlaid 
a stratum of limestone L4 and possibly a layer of soil 1_6. A number of 
exhaust channels 1£ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements 10^ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the- drawing. The gas outlets 2J) belonging to such a row are 
connected to a manifold 24_ via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 22^ , 23_. A larger manifold 25^ for a number 
of manifolds 2_4 unites these in turn with a condenser 26_ and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 2_6 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2£ 
connected to a storage tank for "the oil 3_0. A pipe 3_2 from the tower 
washer 2J7 also leads to this tank. From a branch pipe 3£ some of the 
uncondensed gases can also be led off through a pipe 36^ into which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4^2, 4£, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished- The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4£. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 20_ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4B_, and which has been 
given the designation 52^ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3£ are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 56. and 
a manifold !58 from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 34_ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels £0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2£. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 40 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56^, 34^ and the section 42-44 
in the shale rock, partly a circuit including passages 18.*3£ and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen , that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarif ication, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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S-VKNSKA SKIKFKi;(H,Ji;.\K'rii:i;n| J A(iK'J , f ' OHKI'.IJO. . Oj 

Siit t vid (or-asiiin^ av oijcloraudi' sUiUVrli«»r<* in Ktlu under fillforande 
av viirinc ^ciioiii i sLiMVrluir^n upptagna kunaler. 

l'l»phniiim:: V. I .jun^i ri*in. 



I'ppl iniiingen baufnr si^ till ell sail all 
framslalla skiffcrolja. baseral pa uppvarmuiug 
av skiffcrbcrgcl ulau forcgAeiulo ntbrylning 
av skiff it, varviil tie gcnum uppvarmniiigeu 
Iramkalladc ul jcfnraudo gasernn avlagsuas ur 
borgel gcnum i delsammn anbragla kaualor. 
l-r gasernn franskiljas ilarp:V saiiana delar av 
tlcsaiiiiiia, vilka ulgura sk ifferuljaii. under nv- 
1% V 1 1 1 i 1 1 14 ^cintiii kmidensal iuu. 

\'id uppvarmniiigeu av oil .skifferbcrg sker 
vid avgnsuiiigeu av diiri befiul 1 114:1 gasbildau- 
do substanser en burl I rnnspui I av i*n viss m;i- 
terialiuiingd, sum alllsa i gasfurin avgar it i" 
bergol pa liknaiidc salt sum I. ex. n i « 1 avgas- 
11 1 11 l; av stenkul eller veil, ueh i saiultign dossa 

tkvarslar cn hut filer 1 1 1 i 1 1 1 1 r c* purus vsiouj5> 
av del urspruugliga uialcrialcl. Del kvar- 
;inde luatcrialcl. daresi del beslar av kuks 
cllcr Inikul, liar 14c 1 1 1 » 1 1 1 sin puiu.\a struklur 
uluiunrdcut ligt sturn iVir gasen alkumliga vim . 
Del liar nu visat sit;, all awn skill crkukscn. 
il. v. s. i delta fall del avgasadc skiffcrbcr- 
gcl, liar en porns sli ukUir ined niyckcl slora 
ylQr.fdknmliga for gascr. Samtidigt har ski I - 
fcrkokscn i niolsats till den vnnliga knkscu 
eller Irakolel cn myikel stor askhall, d. v. s. 
rest av icke, brauubara bcslAndsddar 01: It spc- 
i:iclll for svenska furballandcu uppgar till om- 
kriug 7(1 % av den ursprunglign skiffcrvik- 
len. Skil fcrkokscn inucballer Id. a. 1. ex. nli- 
ka jurnfurcningar och en hel del andra he- 
slaudsdclar, stun i konlakl med nlika gasrr 
am iigoadc alt i cgcnskap av kalalysator pa- 
verka reakliuner i gascrua. 

Viil direkt avgasuing av skil fcrhergcl upp- 
slar under foiigaende frainslallniu:; av skif- 
fcrolja myekel slora vulynicr av uppvarmt neb 
avgasal skifferbcrg lieslaende luivudsakli^en 
av skiJ ferk(d<s. S0111 li^^cr kvar nruldial i si- 
na ortka la^er, men soin ^eiiom av^asniii^eu 
blivil oinhildal till eu euda poros inassa fram- 
klappli^ for gaser i alia rikluin^ar. Darcsl sA- 
lunda fur varjc iu J olja al^ar oinkriu^ 15 in' 
ber^inassa, hildas t. ex. under elt irs tid 
vicl frauistallninj; av 20000 m' skiffendja ell 
puiost skifftrberj* n|u ^1)0000 in'. Under sjalvu 



fin j4;)Miiii^sproeednren av skifferoljan ant»r<l- 
uas iuum skifferhergel en lan^samt IramAl- 
skiiilainle varmcfnuit, diir sAval organ for 
iipp\ariuiiiiigen (elekliiska viirineelement ) 
sum avluppskaualer for ^asernaS avledning 
suriMvssivl sjillas i verksaudiel. 

I'ppfiiiniugru avser alt anviinda tlen pd sa 
s:ili ntldldade slora purosa skiffcrkuksiiiassait 
saMiin r\\ katalysalur fur inledaudel av vissa 
iiii.skadi* keiutska reakliuner innm ilensaiimia, 
alll 1 1 tit I :i\sikl alt framslalla olika sulislan- 
s»t iniilrr niedverkan av kalalysalurn ifraga. 
Ilai vtd uhi\lljasde namnda u;askaualerua. se- 
dan ile slulal alt Ijallsl^uia s«»ni avl>>pp U\v 
sk il I i'i im ji'^aserna, ;i\en fur lilllnrsel a\ gasi.T 
(ill >kil lerU'i'gel. Satnlidi^l kiiuiia andra dy- 
lika k;iualrr aiivamlas fur avlupp av .syntrs- 
produkliM' l i aiaslallda inum \k il fri ln-i ^el un- 
der mrdverkan av den av skif ferkuk >en 1 » i I - 
dadr kalalysalurn. Kn drl kalia!rr hildar sa- 
Ifdfs lillopp lill skiffei kuksen. ueh andra ka- 
uaier avlupp frail dciisaiuma. varvid ^aser, 
siiui iimkr Iryek nedfuras i bethel [»a ett stal- 
le, kunna avlnras ur delsamnia pt> elt annat 
sialic (iaser kuniiua harunder i koiitnkt nied 
kalal vsaiurns ylor oeli paverkas av desaiu- 
uia pa satlant salt, sum lictingas av lYu liandeu 
varauilo keuiiska och fysikaliska furhallan- 
t(en. 

l>ppfiiiiiiugeii skall netian iiariuare beskri- 
vas uudrr liiin visuiiig till a bift»«;adi! ritning 
noiii exeinpel visade ulfi»riugsfui 111 f*ir saltels 
geuoinluraude, varvitl iiveii ylterligare uppfin- 
niiigeu kaiiiielecknande e^enskapcr skola nil- 
givas. 

I visar mcr eller iiihulrr srlteiualiskt 
ell skifferU*rg. iurallal fur fraiiislallutu^ av 
skillerulja. sett i verlikalstrkl iun. 

I'ig. *J visar ell diagram aiigivande tetupe- 
ralui furdelningen hioiu skiflei berget. 

A liluingen lieteeknar 10 elt antal varmc- 
eb*iiieiit. sum aro anbragta prt jaiuiia mellan- 
rum i skifferberget 12. pA vilket fir overlag- 
ral ett lager av ksilksten 14 sand, evenluellt 
ell jurdlager lu. Etl antal avgi»skanaler 18 stA 
i furbindelse metl genum knlk orh sk i * f c* ncd- 
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oorrade gasavlopp 20. Varnieelemeitlen 10 orh 
avgn.skanalern* 18 aro samlidigl : ,„ unln:uIc , 
-ader ofter varandra i vinkol med ritnings- 
planet, f.asavloppen 2.1 lillhor.inde en ,| v 'lik 
rnd an> over lorbindclleior 21 oe.b avsliina- 
mugs- resp. r^lrriii-sYcnliicr 22. 2:i inslut- 
na (ill in smnlingskanal 24. K„ stone sam- 
: ngskanal 2ft lor ell rierlal sa.nlingskanaler 
.4 rorrnur iImm , sin lur mM on knndensnr 
•V V ch '".'valloni 27. van skifrernljeKasei na 
m k.nl salt nrdkylas oeb i mojlignsfe ,i,an 
iH-fnas fran knndenscrhara oljebeslandsde- 
ar. Kondensorn 20. vilken nven kan ultras 
v resp omfalta apparnlur for annnn keinisk 
■chandluiK av skificroljegascr t. ex avskili- 
<:ng av svavel oiler aiulra biprndiikter i dess' 
genon, en ledning 28 ansh.ten (ill en uiip- 
a.al.ngsbel.allare .111 for oljan. | dennn he- 
iailare inynnar aveu en ledning .12 fr:tn IvfiU- 
..racl 27. Fran en grenledning 34 kimna en 
.ol av de icke kondensernde gascrnn avforas 
eiioiu cn ledning 30. i vilken -ir insall en ven- 
a 38. lor alt anviindas soin briinsle eller for 
adra andainai. tin an nan del av gaserna ge- 
oinslroniina en kompressoranordnin" 40 
I en sektion av skifferberget hegrjinsad vin- 
.drall . inot ritningsplan$t av plan genom lin- 
•na 42. 44 antages pyrolysen. d. v. s. en nn- 
r vannetillfdrscl forsiggAende nybildning av 
:iffcrnascr vara avslnlad. Viirmclillfnrseln \ 
I elenuMitcn 10 liar liar alltsj avhrulils. I ! 
allot ntvinnes for dgonbliekel en sektion av 
ifferlierget. beg ran sad av linjcrna 44—40 
irnievdgcii forulsaltes alllsa vandra i rikl- 
mgon av pilarna 48. Linjen 50 i fig. 2 repre- 
nterar Icnipcratnrif.rilcliiingen i do bada 



ktionerna. Vid linjen 44 kan lenipe.raluren 
va uppnitl ell vnrde.Wllan .1.10— 400 s f 
retrac.'esvis ouikring .18(f c. Teinperalurcn 
der genom processen enligl nppfinniiigen i 
:lnmg mot linjen 42. 

Nfrdnn knnalerna 20 i srklionen 44 10 
-nslgora son. avlopp for de i dennn seklion 
mnna skiCfcrgascrna. har minst en rad dy- 
a kannler. som :ir Miigen vid scklionens 
-14 bakkant. sett i varmevugen* riktning 
I'darna 4.M. .„.|, s ,„„ a ri*win a . € .fi givila 
.erkmngen 52. anslntiU till komprcssnrns 
try Ksida via en sainlingskanal 54. I gas- 
.tenia .12 bringas sAlnndn de frill ledning- 
.14 koimnanrie gaserna all alerstr.imnia till 
redan avga.sadc skiffrrbei-el inom „mra- 
mellan Imjerna 12 nob. 44. Kn del av dessa 
rslromniande gaser kii'nna avledas genom 
avlopp .,(» neb en sanilingskanal f»K fran 
kaiialen 00 inom delta ..mrade. I«r all ef- 

binplig behandling genom k«.ndtnsa » 

Ivailmng eller andra proeesser nvlli- 
resp. ilerle.las (ill ledningen .11. Kvi-nliVrill i 
:na kanalerna On vara lo.pk.o.plade „„.,| '. 
ilingxJedningen 24. Ileslen av -, M rna Una- : 
-under forlsall sh(onnin K in. mi skiflVri.er- ! 
- pui.i^a lagringar i pil.irnas IS rikliiin-. i 
•"'•a " Gonial, I ...,d skHferbeig inoui sek- ,' 



""•or, 44- 10. d:ir nppx.o i„.,„ ,, sUf , , . 

forget j.^ar dar ,,.•„,. ." , ' 
der pyrolvs „,„.,„ ..^ h: „,X r \ . t '„ 
r.ono,„ iVsladkmnmaod,, :iv , i || , ...Mi- • I l„... 
t.yekstegnng |„„ ,, ;( fc " 

f ett k 1 'lu , .' ,CS " 1 •"' 

.,? , i 'T , ." < ' ,i ,,,,k: ' rf "»-Kn-ni., ! j S ,r. d, K 
on k.els anslnlen I. II p.w,.,., .„., -„ :u 

sok .one.. 42 II , ,1. „ ,,,,, ,,, .„.,, l(( . ls ",'. 

I krcls innefallandr p.,ss., u , , „., ,. s ,„.,, , 

! f "oklionerna 12 II ... „ i| ii; i, , ^,}\ 

ning. kondons: >, .„ i, | v .,| ( ,, ; Mi . |,,. |Vi;is r • 

o.jan bringas Ob,l,s enligl ..ppfinningen ,1 
gennmslronima sk .1 1.-. I,, ,-..,.,. d:ir de I.I , 

'<;!'"'=» I»i«ln.g:. «. II eo ll \ lii;;i|-,. , rsills , n 

#oT£I ->-"e.l.e,.,e, l„, k.a.de L,,a , 

laggningei. genoo, den sp..lverkan. s.. m dvlik-, 
^serkononaal. pn sl..,, V„, sid,„ , v Z " 

slallnmg med av^as,,,,,. l(il ,. M j skirferlier'-i-l 
I P ,!! k r 0 , ,, ; mCr I ;, " ,i(l 1'=' nv de. ..vert. v.-.< 

luster genon, gaslaeka.^e i, , | 1( . 1( . c , „.,„ ,„„, 

niarkyun. S>^ , : „ „, r „X var' noo! 

berget oeb flTTTTverlagrade kalkberget ; ir i si-, 
sjalvt ,cke fiillkondig. !•:„ mi „dr«. del 

av dc fran.slallda ..Ije-.-.s.-rna koin. • .la.lV.r 

alt sa smanin^.n. I:iek ; , „, .,.,„„„ | :ifk . ,. j 
Mniekor , n.arkea ..%.,opa skiiTi-rlH-rgrl F„. 
'gt upplinningen lylles ., ,!..„ avuasal 'skiffer- 
Lerg n.cd tillbjal,, :1V ,„ l,..„press„r ,,„.,, ...,. 
scr dar oljan redan nlvin.nils. |)«.| | m-u 

nrs.^^!' 1 I:'", "I'MAr k nTer 

: « U nnel.Alla n.ig.... ..Ija. I hi, i«en..,„ vinnes 

"I'gt npplinn. nt;en den l.ii.Men. all ..lief.ir- 
lusler geno,,, laek.^e i markvlai. n.inskas 

*nl oljeiilvinniiis. nr skin,,- | ;; „, ,(,., .,„. 
signs, all heroeo.le p:, .1,. Imiprrahirer ..el, 

ryek. varnnde, p.M..I^.„ i..,| Ki , r . , twnK 

bcroende pa den l,ad, y |,,|. | vilken a,.,,- 

varniningen av skiil.ii, u< -„ „res. pvr.'lv- 

sen gvliomfures In .1.- I vsik.diska ..Hi 

koiniska .el.i.xelserna „ A l, vt„lr IV., hallamle... 
sa all ol.ka snl.sl.o.s.-, iilbil,| : ,s , .11 ktanlil:,. 
• M balanslT.,!,:,)!..,,,,!,. ,,„ ,.„.„„,,..,_ s..,,,,,,,,., 
kan son, exenipH .mlo-as ,i| ;., •. :lv ,,,.„ 
Inldade pyi-Mlyignsrii ,U v ...s V; ,, r . ,.„ viss 
•iol aydensamma :M „„.,.,„ ,„.,, .„„,,.., n . irs | ;|U . 
lade kolval,,, ,,„• .loll,-,.-,, .1,- ..li,.|.il.l.„,de 
kol»ale..a p., ^, n „.| .,, s.„ s|.„ , e n.i.lek x l:„ - 
vikl k..i,i,„ : , : .|| „,,,,..., ,,,, ,.„ ,„„„,,,. ;ix 
•Ion |..l:,l;i S as\..lvMi. n. 

Sjalva ,.>,..lvv,„... , ,, .„. .„ s;i ,.,,„ (| . 

<orad nalnr. ,f. „ ... „:„»,„..„„,,. , 

."'"'••'•-'s.lln • , v ,,„. , ,., u . 

«.ska resnll:,!,., , ..„ 

I"" «"", „,,ll.„, de ..1,1.., .,,..„:, .,,||„, ,!.,,. 

igger. Den : , 

1'0,-el alerinl. „ .,, v:lv .„ 11% . M1 . 

slaende Ira.ngnr. t ,, s , , 

»ale ...b l:,l|.„e U..lu,i..„ .,„ ,),.„ „, 
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|, , |.\ | .'J\ n^.IMMI, Iran v 1 1 K f 1 1 til |\||»||- kul 

\ ( I , ; i i til \ 1 1 1 1 1 1 i I n . ( n;n \ .t i"« • »\ *U il In Ih-i -< |n 
s|..i.i |Mil'tis.t lii:|ss.i mmii k • >lil .ik | \|| |is| .ills i. ill 

ij.tr |t>r*il\\ l;m;s;i nil paj;.ii m niNikil 

, ,, \ hut. k mi 1 1 in* i eiilijj ii 1 1| *l ii i ii i it i • » \ • i 
vk . »l I i<l :t\ \;ili;;is noil lall.UV K • >1 \ :i I « 1 1 i il<n 
• ■ C t - 1 inlnnl.i -;iM*n .ill pa\ri'k.i |i\inl\M'ii i di n 
lilvlllitii; .ill oil halans sli;t\.n alri si. ill. is 

llU i|| ill'll IH'Sj H U lli;l l^i'll III \ 1 1 1 1 1 1 : t |i\ l*i tl Vs^.isrll > 

Nammaiisal Inin};. Delia I • • 1 1 1 : • I h 1 1 1 « K a 1 1 • i-< 1 » - ii:ii - 
m;is*l klllina iikllas \id ill h \i hritii ■ 1 1 « - 1 ■ rn- 
lit;l ii pptin n hi -4*ti frs.ilU'N do m\ekel l»*»;;;i 
Iryek, under vilka s;itt;ni h> di erin- liiukar 
iitiiulnrns, i della I . ill mod on i »l anl Li :: koiilakl- 
via i kalalyxalmn, smu moj li^or all noun 
liinli^ lid tippna ell narmamle lill ell liulaii- 
seral lot liallande uiellan do »»lika reak I toiier- 
na vui pyrnlvsen. Diirvid hinder mora kol vid 
ilcl ^ciiiiui alerinloi iu^cii lilllorda viitol, var- 
i^enoni i KnU son k varhlivamlr kol inin.sk as 
lill hii iiiaa lor on kvanlitaliv oknini; a\ do 
wljeliildaude f^asorna. 

Knii^! iippttmiinKon passerar do hiimt, in 
vilka uljan ulvuuuils forsl ^mmi en pmVis 
hoi ^massa. iliir oljoavdri viiini; redan ;ir I'ull- 
Itordad. Ilarumlor lY»rviirmos sa^da leaser, m*- 

ii do iiiulor pas.saj;en i*cm tin koudensor oeli 
t vallmn nedkylls till on laj; lomperalnr. mhii 
i prakliken hiiller sii; oinkriiii; U J ollor lai;re. 
Del- redan avi;asade sk il l ei l»ei j^el «>eli dm 
spitWarnio sum i ilotla varina heri; k\arl:iiii- 
n;\A ollor pyiolysen, ulnyLljas saluuda del\is 
1 in' iTi i \:ini»nin- av dell \id p\rol\ mmi mod- 
verUamle rirkul;ilionsi;aM-ii. Kmedait on sa- 
(J.ui ^;is* varmeinueliatl iir relalivl lafcli I* :,m 
it s i I i i; I uppfiiiiiiu^eu ilea kvanlilel i;av sum 
eirkulera?* Sieroeiulo pa oiiisliindi;;liolerna \al- 
jas sa. all doss vulyin appear lill on a Mora 
gaugcr don vid pyrolysen nyliildade j;:>soiis vo- 
lyiu. U.ii ii;ononi undorlaUas del rcakticiiiNliir- 
lti|i|i, Sinn h;ir civan anlytls \k\ sa s;ill, all oil 
liaUinslurliallaiidc iiunu dc ulika icakliimor- 
na ii'kc hchover narniclsovis up|mas pa j;rund 
av dol slora uvcrskolt av liiltarc kolviitcti noli 
viilo. sum vid jiyrolyson Chinas lilli;an!;lii;a. 
(irnoiit donna rikli^aro ^asctrkulalinii inlra- 
dor avcii dol Col liallantlcl, all saclana lu.lva- 
toii. stnii lij;^a ^ran.snini ailol for loi -»as- 
nin-on, latlaic ktmna avldias nr skiCloiliri- 
i;ol incd lilllijalji av den rikli^auc -asoii kula- 
iimicii. Do (yti^sla kolvalciia. som ulaii cirku- 
lorando ^as kvarliliva <k*Ii Ctirkoksas i hor^ol. 
lurdo.dai lor mod lilllijal|» av -asoii knlalioii 
lull ollor ililvis liiint;a$ all iiiodCtilja don .11- 
inainia i;assl roiiiuin^cii. I.nli^l u|i|»l iniihi^oii 
.skapas suloilcs ^oiiom inlorando av on oirku- 
loramlo f;;ui iiioia reilaii ii|»|»varint skillor- 



hfl; 1 1 1 w j 1 1 - 1 1 1 |, i ;i|| nli. ill , ,|| i 1 1« . 1 1 t * |»|«i- 

iHlkll.ll i\ i|r -rn..iii |i\|nl\si'ii . I In Iraklailf 
lUl.indr I- \ .ilrn.i Sliilli-i'ii I. .hi till hmkas, 
• 11 « I ■ ■ • s|«.|\l llOl n k I t\ \.lllll skill rrknk s. 

:;tM \llkiil oirk lll.il ifliN^.iNi-n si louiliCH 

nhi \:i_ nil 1 1 v 1 1 il \ si mm i .u til i sk tl I i-rlioi m'l . | >;i 
^iioul .i\ stn:i oiiiiitii:i dinion su nioi im'Ii ilal- 
mr. I lot k ni|i|»ad kal.iU s.ilm m i k:m dirokl i 
\hs mini mt*il L;i*r on hvdroi'itiv; :\\ mod kok.sen- 
11:11 si;ikl;nlo kolvaloil, mho k \ ai s| ;i n ilal i don- 
saiiim.i. xari^oiiiMii ivnIIVh Insion , i I'm in av 
kuks i it-« I In ui^as. 

I sLilU-l l(»r |iyi(»lys^asci na nilit^l u\an kiin- 
o.i amlra ^ascr, 1. t\. ^cnoi ati u ^as komma i 
1 1 :t^:« lur asladkonimamiol a\ «»lik:> imskadc 

• komiska ri-aklioiu-r under mcihcrUan av den 

j |mrus;i \.nnia skiffeni. 

: 
i 

Putontanspi-Ak: 

i 

I. Sail \id Ciir^a.Mihi^ iv MljeiYnaiide skiC- 
j lorhor^ in silo under liJIIuraiido av varmc i^e- 
j mim i skitlVrlior^el uppla-ua kanalcr. kan- 
: nolorknal darav, all soilaii oil skdlor|iarli ^o- 

i i |ivri»ly.s av^asals ooh hli\il |Miiosl, ^asiT 

inlVir:is i dolla parli, modan del anna nr 
: varml, genual aiulra i skiCCorher^el upplaj;- 

n;i kanalor an viirmol illdii M-lkanalorna oo!i 

all dr^sa ^asor aro av sadan ai l. all do liarun- 
i ilrr nlsallas Tor komiska roaklimiri nlan Ji»r- 

In aniline niotl skillerlier^el I jaiist ^oramlo n»»iii 

kalal\ salur. 

*J. Sail enii^l palentaiiN|o akol I. kannotcok- 
j nal ilaraw alt i skilToi parliot alorinlm oii 41- 

iiiiiislimo on del av don tindot pvrulysoii !>il* 
5 ilado i;ason. sedan den »eiinni U»>ndonsalinn 

ollor ivaltnin^ under avkylnin- lienixals sina 
: ill jelViraiido bostaadsdelar. 

; :t. Sail euligt paleiitansprAkil I. kannelerk- 
i nal diirav, alt den inforda ^asen -onuin on 
knmpi essoranordnin^ brin^as all stroimiia k^" 
Minn oil parli av redan avtfasat vannl skifler- 
Iht« lor all darifran inloras i aiinal her^par- 
li. dar nljeutvhinin^ paKfir. 

I. Sail oiili^l palonlansprakrn ! a. kan- 
nolooknal diirav. all on dol av don alerintoi- 
da -asen ullages f ran skil foi hn K ol innaii don 
! nail don /on, i vilken av-asnm- av skifier pn- 
; nar, medaii en aiuiau del far passera aven den- 
! iia /.on. 

! ;>. Sail onli^l i\i\&>i av do l.irefcarnde pa- 
; lonlanspraken. kaaneleok nal ■•arav. all 
j soma inloras i skiCCerlierne! ^om.m kauaier, 
! mmii undo! pyrolysen SjanO »j.inlc som j;as- 
avlnpp. 



si.- w i... hi, lyia K-m.kI i:..Lir r v ^ n a. h-«er 4^»M»r.i 
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Trs-xialotion of ths clt.lma oi' .iwddiah r'ato.it ) ; /ec:if ice t io;i l^.l^S 
Svenaka Skif f orol Jeak t ieoulu^et , Troaro, .iwed--n. 

l.A prooeaa In tba gaaiiioutiun of oil-bearing ahale rooka In 
aitu while aup t )lying heat through channels bored In the rook, 
characterised In that whan a ahale portion haa been degealfled by 
meana of pyrolyaia and haa become poroua gaaaa are introduced 
in aald portion, whila it is atlll warn, through other ohannela 
bored in the ahale rook than the heat aupplying ohannela, and that 
aaid gaaea are of auoh kind that they in the meanwhile are subjec- 
ted to ohaaioal reaotlona without combuatlon, the ahale rook 
aotlng aa a oatalyat* 

2/ A prooeaa aa claimed In claim 1, oharacteriaed in that at 
leaat a part of the gaa formed during the pyrolyaia ia recycled 
into the ahale portion after that ita oil-bearing oonatltuenta haa 
been removed by condenaatlon or waahing with cooling 

) «l A prooeaa a* claimed in olalm 1, characterised by that 
the introduced gaa by meana of a oompreeaor la caused to flow 
through a portion of already degaalfled warm ahale rook to be 
introduced In another rock portion wherein oil la being recovered* 

1|. A process as claimed in any of the claims 1 to 3, characte- 
rised by that a part of the recycled gaa la discharged from the 
ahale rock before It haa reached the sone, wherein the degaelfioa- 
tlori 0/ ahale Is taking place, while another part la paaaed also 
through this tone* 

5. A prooeaa aa claimed in any 'of the preceding claims, 
characterised by that the gaaea are introduced Into the ahale rock 
througt) the ohannela serving aa gaa outleta during tha pyrolyaia* 



